Differential effects of capsaicin on rat visceral sensory neurons.
Nodose neurons play an important role in the regulation of visceral function. Recent studies demonstrated that about 80% of these neurons contain messenger RNA for the capsaicin receptor, a heat-sensitive ion channel. Nodose neurons express voltage-sensitive sodium currents that can be differentiated based on their sensitivity to tetrodotoxin. Considering the potential role of tetrodotoxin-resistant sodium currents in somatosensory neurons, sodium channel expression and sodium currents were studied in nodose neurons. The results were correlated with the response to capsaicin. Nodose neurons contain messenger RNA for the tetrodotoxin-resistant sodium channel PN3. Consistent with these findings, about half of the neurons predominantly expressed tetrodotoxin-resistant sodium currents. In 54% (47/87) of the cells, capsaicin triggered an increase in intracellular calcium. Similarly, in 42% (18/43) of the cells, capsaicin elicited an inward current. There was no relationship between cell size (r=0.07) or sodium current properties (r=0.14) and the response to capsaicin. Micromolar concentrations of capsaicin inhibited voltage-dependent sodium, calcium and potassium currents. This effect was use dependent and did not involve the capsaicin receptor. In conclusion, capsaicin changed the excitability of visceral sensory neurons by blocking voltage-dependent ion channels, an effect that may contribute to the analgesic properties of capsaicin.